Abnormal thyroid hormone binding to serum proteins in ob/ob and db/db genetically obese mice.
Sera from ob/ob and db/db genetically obese mice exhibited abnormal nonspecific (no antibody present) binding measurements in T4 and T3 RIAs employing dextran-charcoal separations. They also showed decreased charcoal uptake compared to sera of lean controls in a conventional charcoal T4 uptake binding test. After correction for the abnormal nonspecific binding and after extraction of serum, mean serum T4 concentrations were similar in control and ob/ob mice. Mean serum T3 concentrations differed significantly (85 ng/dl in controls and 178 ng/dl in ob/ob) when a correction for altered binding in the T3 assay was made, but not when extracted serum was assayed (109 ng/dl in lean and 124 ng/dl in ob/ob). Dialyzable fractions of T4 and T3 were significantly reduced in both ob/ob and db/db mice. Free T4 concentrations were 0.82 +/- 0.05 (+/- SE) ng/dl in control and 0.61 +/- 0.05 ng/dl in ob/ob sera (P less than 0.01). Polyacrylamide gel electrophoresis showed increased binding of tracer T4 and T3 in ob/ob and db/db sera to a postalbumin with mobility similar to that of human T4-binding globulin. In ob/ob sera, this appeared to result from an increased binding capacity of the postalbumin. After in vivo iv injection of tracer T4 and T3 to ob/ob and lean control mice, analysis of tissue and plasma radioactivity showed that, except for T4 in cerebral cortex, tissue to plasma T4 and T3 ratios were lower in cerebral cortex, cerebellum, and liver of ob/ob mice. In summary, these data show increased binding of T4 and T3 to a postalbumin in two strains of genetically obese mice and, in the ob/ob strain, complex relationships between tissue and serum concentrations of thyroid hormones.